Chapter Four: Operational Amplifier Abdulghafor A. Abdulhameed
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4.5 Non-inverting Adder

Non-Inverting Adder: - It is one of the non-inverting op-amp application
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The output

Vo = Vout1 + Vourz 5)

V—( Ry V)(1+Rf)+( Ry V)(1+Rf) 6
° " \R,+Rp 4 R, Ry,+Rp © R, (6)

By adding terms yields:
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4.6 The Subtractor

By using superposition theorem: - V1 R1 Rf Vo
Vo = Vout1 + Voutz ¢y 4 |
Where, ; e
Voue1 18 the output from V; >J
And TVE L~
Vout2 1s the output from V, -
Vout1 = Va1 X V3 (2)
Rr
Vout1 = "R, X1y 3)
Voutz = Vaz X V3 4)

Vourz = (1+55) X V2 (5)

Sub. eq(3) and eq(5) in eq(1) yields:-
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4.7 The differentiator

The Differentiator: - it is one of inverting op-amp applications as shown in figure
bellow.
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Ex: For the differentiator shown in figure above; if Rf= 10KQ and the value of the
capacitor is 0.001uF, the input signal is given in Fig bellow. Find the output voltage
waveform
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Vo = —RfC% = —(10%) x (0.001 x 108) x (10*V/s) = —0.1V
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dvl ~10 — (10) —20
dt  4x103—2x10"3 2x10-3
vl = —10%v/sec

dt

And

Vo = —RfC% = —(10%) x (0.001 X 10°) X —(10*V/s) = 0.1V
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4.8 The Integrator

The Integrator: - It is one of the inverting op-amp application as shown in figure
bellow.
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Sub. (2) & (3) into (1)

dvo Vi

C?=—E (4)

Integrate both side of eq.4 and solve yields: -

1
Vo= — Ef V1dt (5)



